ABSTRACT. In this paper, we introduce the relatively new notion of ζ -open subset which is strictly weaker than open. We prove that the collection of all ζ -open subsets of a space forms a topology that is finer than the original one. Several characterizations and properties of this class are also given as well as connections to other well-known "generalized open" subsets. Conjuntos aberto ζ RESUMO. Este artigo apresenta um novo conceito de subconjunto aberto ζ que é muito mais fraco que o aberto. Foi comprovada que a coleta de todos os subconjuntos abertos ζ de um espaço forma uma topologia mais fina do que a original. Várias caracterizações e propriedades desta classe são também apresentadas, bem como conexões com outros bem conhecidos subconjuntos abertos generalizados.
Introduction

Let
) , ( ℑ X be a topological space (or simply, a space). If X A ⊆ , then the closure of A, the interior of A and the derived set of A will be denoted by ) ( ), (resp., Crossley and Hildebrand (1971) , Ganster and Reilly (1990) , Mashhour et al. (1982) , Munkres (1975) and Tong (1986) .
In 
Another interesting example for the infinite case is giving next.
Example 2 Consider the real line ℜ with the topology 
and thus
is a collection of ζ -open subsets of X, then for every
is countable and hence
Next we show that ζ -open notion is independent of both PO and SO notions.
Example 3 
Conversely, let A x ∈ . Then there exists an open subset U containing x and a countable subset C such that
The next result follows easily from the definition and the fact that the intersection of ζ -closed sets is again ζ -closed. Lemma 2 A subset A of a space X is ζ -closed if and only if
We next study restriction and deletion operations.
Theorem 3 If A is ζ -open subset of X, then 
Corollary 3
If A is open subset of X, then
In the next example, we show that if A in the preceding Theorem is not ζ -open, then the result needs not be true.
Example 5 Consider ℜ with the standard topology and let
. Thus C U ⊆ and hence U is countable which is a contradiction.
In the next example, we show that . On the other hand to show
Lemma 3 If X is a Lindelof space, then AsInt(A) is countable for every closed subset
Poof. Let A be a closed set such that
For every
is an open cover for A and as A is lindelof, it has a countable subcover
Corallary 4 If X is a second countable space, then A-sInt(A) is countable for every closed subset ζ ℑ ∈ A .
Theorem 4 Let
for some closed subset K and a countable subset B.
Proof. Let C be ζ -closed. Then X-C is ζ -open and hence for every
, there exists an open set U containing x and a countable set B such that ). 
and B be an ζ -open subset containing x. Then by Lemma 1, there exists an open subset V containing x and a countable set C such that 
is uncountable as it contains the uncountable set
By a similar argument, we can easily prove the following result:
is anti locally countable and A is ζ -closed,
and by Corollary 5,
. Now by Corollary 6 and
The converse of the preceding result needs not be true as shown next.
Example 7 Consider ℜ with the standard topology and let
Similarly, one can show that in an anti locally countable space,
and V is any ζ -open subset containing x, then there exists an open subset U containing x and a countable C such that
The converse is obvious as every open subset is ζ -open.
Theorem 8 Let
. Now by Corollary 6 and as 
